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1. Nucleic acid molecule comprising a nucleic acid 
sequence which codes for a haemocyanin, a haemocyanin 
domain or a functional fragment thereof with the 
immunological properties of at least one domain of a 
haemocyanin, the nucleic acid sequence being selected 
from: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain these: 
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ID 


NO 


1 


(HtHl domain a + signal peptide) 


SEQ 


ID 


NO 


2 


(HtHl domain b) , 


SEQ 


ID 


NO. 


3 


(HtHl domain c) , 
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(HtHl domain e) , 
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(HtHl domain f ) , 
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(partial KLH1 domain b) , 
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(KLH1 domain d) , 
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(partial KLH1 domain e) , 

(KLH2 domain b) , 

(KLH2 domain c) , 

(partial KLH2 domain d) , 

(KLH2 domain g) , 

(partial KLH2 domain h) , 

(HtHl domain a' + signal peptide), 

(partial HtH2 domain a) , 

(HtH2 domain b 1 ) , 

(HtH2 domain d ! ) , 

(HtH2 domain e ' ) , 

(KLH1 domain e ' ) , 

(KLH1 domain f ) , 

(KLH1 domain g) , 

(KLH2 domain b» ) , 

(KLH2 domain c ' ) , 

(KLH2 domain d' ) , 

(KLH2 domain e) , 

(KLH2 domain f ) , 

(KLH2 domain g ' ) , 

(HtHl domain a" + signal peptide) , 

(HtHl domain b") , 

(HtHl domain c n ) , 

(HtHl domain d") , 

(HtHl domain e") , 

(HtHl domain f ») # 

(HtHl domain g") , 

(HtHl domain h") , 

(partial HtH2 domain a"), 

(HtH2 domain b") , 

(HtH2 domain c") , 
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106 


(KLH2 domain f ") , 
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ID 


NO: 


107 


(KLH2 domain g" ) , 


SEQ 


ID 


NO: 


108 


(partial KLH2 domain h" ); 



(b) nucleic acid sequences which hybridize with the 
counter-strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological properties of at least one 
domain of a haemocyanin; 

(c) nucleic acid sequences which on the basis of the 
genetic code are degenerated to the DNA sequences 
defined under (a) and (b) and code for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 



(d) nucleic acid sequences which hybridize with one 
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of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of which codes for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has the immunological 
properties of at least one domain of haemocyanin; 
and 

(g) combinations of several of the DNA sequences 
described under (a) to (f ) . 

2. Nucleic acid molecule according to claim 1, 
characterized in that the hybridization described 
under (b) or (d) is carried out under stringent 
conditions. 

3. Nucleic acid molecule according to claim 1, 
characterized in that the nucleic acid molecule 
described under (e) is at least 80% homologous to one 
of the nucleic acid sequences described under (a) . 



4. Nucleic acid molecule according to claim 1, 
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characterized in that the nucleic acid molecule 
described under (e) is at least 90 % homologous to 
one of the nucleic acid sequences described under 
(a) . 



5. Nucleic acid molecule according to claim 1, 
characterized in that the nucleic acid molecule 
described under (e) is at least 95 % homologous to 
one of the nucleic acid sequences described under 

(a) . 

6. Nucleic acid molecule according to one of claims 
1 - to -5 , characterized in that it is a 
deoxyribonucleic acid molecule. 

7. Construct comprising a nucleic acid molecule 

compri sing a nucleic acid sequence which codes for a 
haemocyanin, a haemo cyanin domain or a functional 
fragment thereof with the immunological properties of 
at least one d omain of a haemocyanin, the nucleic 
acid sequence being selected from: 

(b) nucleic acid sequences which are selected from 
the gro up c onsist ing of the DNA seque nc e s shown 
below or th e correspondi ng RNA sequences or which 
contain these: 

SEQ ID N0:1 (HtHl do main a + signa l peptide), 
SEQ ID NO: 2 (HtHl domain b) , 
SEQ ID NO: 3 (HtHl domain c) , 



SEQ ID NO: 4 (HtHl domain d) , 
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NO: 


80 


(HtHl 


domain 


a" + signal peptide) , 


SEQ 


ID 


NO: 


81 


(HtHl 


domain 
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SEQ ID NO: 107 (KLH2 domain g") 
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SEQ ID NO:108 (partial KLH2 domain h"); 

(b) nu cleic acid s equences which hybridize with the 
counter-strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological p roper ties of at least one 
domain of a haem ocyanin; 

(c) nucleic acid sequenc es which on the basis of the 
genetic code are degenerated to the DMA sequences 
defined under (a) and (b) and code for a 
polypept i de which has the immuno 1 ogical p ro per ties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequences whi ch hybridize with one 
of the nu cleic acid sequences described under (a) 
to (c) and the c ounte r-strand of which codes for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequences whic h are at least 60% 
homologous to o ne of the nuc leic acid sequences 
described under (a) ; 

(f) variants of th e sequences d escribed under (a) to 
(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has t he immunological 
properties of at leas t one domain of hae mocyanin; 
and 
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(g) combina tions of several of the DMA sequences 

described under ( a) to (f) 
according to on e o f ■ clai m o 1 to 6 . 

8. Construct according to claim 7, further more 
comprising a promoter which is suitable for 
expression control, the nucleic acid sequence which 
codes for a haemocyanin, a haemocyanin domain or a 
functional fragment thereof being under the control 
of the promoter. 

9. Construct according to claim 7 or 8 , furthermore 
comprising a nucleic acid sequence which codes for an 
antigen and is coupled directly to the nucleic acid 
sequence which codes for a haemocyanin, a haemocyanin 
domain or a functional fragment thereof. 

10. Construct according to claim 9, wherein the 
antigen is selected from*, ^tumour antigens, virus 
antigens and antigens of bacterial or parasitic 
pathogens . 

11. Construct according to one of claims 7 to 10, 
wherein the construct comprises at least a part of a 
vector, the vector being selected from: 
bacteriophages, adenoviruses, vaccinia viruses, 
baculoviruses, SV40 virus and retroviruses. 

12. Construct according to one of- claime 7 to 11 , 
wherein the construct furthermore comprises a His 
tag-coding nucleic acid sequence and the expression 
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of the construct leads to the formation of a fusion 
protein with a His tag. 

13. Host cell containing a construct according t o 
o n e o f claims 7 to - 12- , wherein the host cell is a 
prokaryotic or eukaryotic cell suitable for 
expression of the construct and wherein said 
construct comprises a nucleic acid molecule 
comprising a nucleic acid sequence which codes for a 
haemocyanin, a haemocyanin domain or a functional 
fragment thereof with the immunological prop erties of 
at least one domain of a haemocyanin, the nucleic 
acid sequence being selected fr om: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA seque nces or which 
contain these: 

SEQ I D N0;l (HtHl d omain a + sig nal peptide), 
SEQ ID NO: 2 (HtHl domain b) , 
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(b) nucleic acid sequence s wh ich hybridize with the 
counter- strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological properties of at least one 



domain of a haemocyanin; 
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(c) nucleic acid sequences which on the basis of the 
genetic code are degenerated to the DNA sequences 
defined under (a) and (b) and co de for a 
polypeptide which has the i mmunological properties 
of at least one domain of a haemocyanin; 

(d) nucle ic acid sequences whi ch h ybridize with one 
of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of which codes for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid seque nces which are at least 60% 
homologous to one of the nucleic a cid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequ ences des cribed under (a) to (d) and cod in g 
for a polypeptide which has the immu nological 
pr operties of at leas t one domain of haemo cyanin; 
and 

(g) combinations of several of the DNA sequences 
described under (a) to (f) . 

14. Host cell according to claim 13, characterized 
in that the prokaryotic host cell is selected from 
E. coli and Bacillus subtilis. 
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15. Host cell according to claim 13, characterized 
in that the eukaryotic host cell is selected from 
yeast cells, plant cells, insect cells and mammalian 
cells, preferably from CHO cells, COS cells and HeLa 
cells . 

16 . Process for the preparation of a haemocyanin 
polypeptide, wherein a-fche nucleic acid molecule 

accord ing to on e of claims 1 to 6 and/or afehe 

construct comprising said nucleic acid 
molecule according to o n e of claims 7 ■ to 12 is 
expressed in a suitable host cell and the protein is 
isolated, if appropriate , wherein sai d nucleic acid 
molecu le com prising a nucleic acid molecule comprises 
a n ucleic acid sequence w hich code s f or a 
haemocyanin, a haemocyanin domain or a functional 
fragment thereof with the immunological properties of 
at least one domain of a haemocyanin, th e nucleic 
acid sequence being selec ted from: 

(b) nucleic acid seq uences which are sele cted from 
the group con sisting o f t he DNA sequences shown 
below or the corresponding RNA sequences or which 
contain t hese: 
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(b) nucleic acid sequences which hybri dize with the 
counter- strand of a nucleic acid seq uence 
according to (a) and code for a polypeptid e which 
has the immunolog ical properties of at lea st one 
domain of a haemocyanin; 

(c) nu cleic acid sequences which on t he basis of the 
genetic code are degenerated to the DNA sequences 
defined under (a) and (b) and code for a 
polypeptide which has the immunological pro perties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequences which hybridi ze with one 
of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of whi ch codes for a 
polypeptide which has t he immunological properties 
of at least one domain of a ha emocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to one of t he nucle ic a c id seq uences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the vari ants conta ining additions, de letions, 
insertions or inversions with respec t to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has t he immunological 
properties of at least one domain of haemocyanin; 
and 

(g) combinations of several of the DNA sequences 
described under (a) to (f ) . 
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17. Process according to claim 16, characterized in 

that the haemocyanin polypeptide prepared is modified 
naturally or chemically. 

18. Process according to claim 17, characterized in 
that the modification is a crosslinking or a covalent 
bonding to an antigen. 

19. Process according to one of claims 16 to 18, 
characterized in that the expression is carried out 
in a host cell a c cording to o ne of claimo 13 to 15 . 

20. Haemocyanin polypeptide, comprising an amino 
acid sequence which is coded by one or more of a^ferhe 
nucleic acid molecules — comprising a nuclei c acid 
sequence which codes for a haem ocyani n, a haemocyanin 
domain or a functional fragment thereof with the 
Immunological properties of at least one dom ain of a 
haemocyanin, the nucleic acid s equenc e being selected 
from: 

(b) nucleic acid sequences which are selected from 
the group consist ing o f the DN A sequen ces shown 
below or the corresponding RNA sequences or which 
contain these: 

SEQ I D NO:l (HtHl domain a + signal peptide), 
SEQ ID NO: 2 (HtHl domain b) , 
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SEQ ID NO:108 (partial KLH2 domain h"); 

(b) nucleic acid sequences which hybridize with the 
counter-strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological properties of at least one 
domain of a haemocyanin; 

(c) nucleic acid sequences which on the basis of the 
genetic code are degenerated to the DNA sequences 
defined under (a) and (b) and code for a 

p o lyp eptide which has the immunological properties 
of at least one domain of a haemo cyanin; 

(d) nucleic acid sequences which hybridize with one 
of the nucle ic acid seque nces described under 

to (c) and the counter- strand of which codes for a 
polypept ide which has the immunological prop erties 
of at least one domain of a h aemocyanin; 

(e) n ucleic acid sequences which are at leas t 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has the immunological 
propertie s of at least one domain of haemocyanin; 



and 
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(g) combinations of several of the DNA sequences 
descri bed under (a) to (f) a ccording to one o f c laimo 
1 to 6 . 

21. Haemocyanin polypeptide according to claim 20, 
comprising at least one amino acid sequence selected 
from the following group: 
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or a fragment of one of these sequences which has the 
immunological properties of at least one domain of a 
haemocyanin . 

22. Recombinant haemocyanin polypeptide, obtainable 
by a the process for the pre paration of a haemocyanin 
polypeptide / wherein a nucleic acid molecule and/or a 
construct comprising said nucleic acid molecule is 
expressed in a suitable host cell and the protein is 
isolated, if approp riate, wher ein said nucleic acid 
molecule comprising a nucleic acid molecule comprises 
a nucleic acid sequence which codes for a 
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haemocyanin, a haemocyanin domain or a functional 
fragment thereof with the immunological prop erties of 
at least one domain of a haemocyanin, the nucleic 
acid sequence being selected from: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DMA sequences shown 
below or the corresponding RNA sequences or which 
contain th ese: 
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SEQ ID NO:94 (HtH2 domain g"), 

SEQ ID NO: 95 (HtH2 domain h"), 

SEQ ID NO: 96 (partial KLH1 domain b"), 

SEQ ID NQ:97 (KLH1 domain c"), 

SEQ ID NO:98 (KLH1 domain d"), 

SEQ ID NO:99 (KLH1 domain e"), 

SEQ ID NO:100 ( KLH1 domain f"), 

SEQ ID NO:101 (KLH1 domain g"), 

SEQ ID NO;102 (KLH2 domain b n ), 

SEQ ID NQ:103 (KLH2 domain c»), 

SEQ ID NO:104 (KLH2 domain d"), 

SEQ ID N0:1Q5 (KLH2 domain e n ), 

SEQ ID NO :106 (KLH2 domain f"), 

SEQ ID NQ:1Q7 (KLH2 domain g"), 

SEQ ID NO:108 (partial KLH2 domain h"); 

(b) nucleic acid sequences whi ch hybridize with the 
counter-strand of a nucleic ac id sequence 
according to (a) and code for a polypeptid e which 
h as the i mmun ol ogical propertie s of at le ast one 
domain of a haemocyanin; 

(c) nucleic acid sequences which on the bas is of the 
gene ti c code are degenerate d to the DNA sequences 
defined under (a) and (b) and code for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequences which hybr idize with one 
of the nuc leic acid sequences described under (a) 
to (c) and the c ounter- strand of which codes for a 
polypeptide which has the immunological properties 
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of at least one domain of a haemocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to o ne of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences d es cribed under (a) t o 

(d) , the variants containing additions, deletions, 
insertions or inversions wit h respect to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has the immuno logical 
properties of at least one domain of haemocyanin; 
and 

(g) combinations of several of the DNA sequences 
descri bed under (a) to (f) a ccording - to one of claimo 
16 to — h9- or modifications thereof. 

23. Recombinant haemocyanin polypeptide according to 
claim 22, characterized in that it comprises the 
sequences SEQ ID NO: 2 5 to 32 and is haemocyanin 1 
from Haliotis tuberculata, it being possible for the 
sequence with SEQ ID NO: 25 to be replaced by SEQ ID 
NO: 63 and/or SEQ ID NO: 32 to be replaced by SEQ ID 
NO: 64 . 

24. Recombinant haemocyanin polypeptide according to 
claim 22, characterized in that it comprises either 
the sequences SEQ ID NO: 33 to 3 9 or the sequences 
SEQ IDNO:65, 66, 34-39 and is haemocyanin 2 from 
Haliotis tuberculata, it being possible in each case 
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for SEQ ID NO: 35 to be replaced by SEQ ID NO: 67 
and/or SEQ ID NO: 36 to be replaced by SEQ ID NO: 68. 

25. Recombinant haemocyanin polypeptide according to 
claim 23, characterized in that it has an apparent 
molecular weight of 3 70 kDa in SDS-PAGE under 
reducing conditions . 

26. Recombinant haemocyanin polypeptide according to 
claim 24, characterized in that it has an apparent 
molecular weight of 3 70 kDa in SDS-PAGE under 
reducing conditions . 

27. Recombinant haemocyanin polypeptide according to 
claim 21, characterized in that the haemocyanin 
polypeptide comprises either the sequences SEQ ID NO: 
4 0 to 43 or the sequences SEQ ID NO: 40 to 4 3 and SEQ 
ID NO: 71 to 73 and is KLH1 from Megathura crenulata, 
it being possible in each case the for sequence with 
SEQ ID NO: 40 to be replaced by SEQ ID NO: 66 and/or 
SEQ ID NO: 43 to be replaced by SEQ ID NO: 70. 

28. Recombinant haemocyanin polypeptide according to 
claim 21, characterized in that the haemocyanin 
polypeptide comprises either the sequences SEQ ID NO: 
44 to 48 or the sequences SEQ ID NO: 44 to 46, 77, 78, 
47, 4 8 and is KLH2 from Megathura crenulata, in being 
possible in each case for the sequence with SEQ ID 
NO: 44 to be replaced by SEQ ID NO: 74, SEQ ID NO: 45 to 
be replaced by SEQ ID NO: 75, SEQ ID NO: 46 to be 
replaced by SEQ ID NO: 76 and/or SEQ ID NO: 47 to be 
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replaced by SEQ ID NO: 79. 

29. Recombinant haemocyanin polypeptide according to 
on e o f claime 20 to 28, characterized in that it is 
bonded covalently to viruses, virus constituents, 
bacteria, bacteria constituents, DNA, DNA 
constituents, inorganic or organic molecules, such as 
e.g. carbohydrates, peptides and/or glycoproteins. 

30. Recombinant haemocyanin polypeptide according to 
one of claime 20 to 29, characterized in that the 
haemocyanin polypeptide is non-glycosylated . 

31. Recombinant haemocyanin polypeptide according to 
on e of claims 20 to 29 , characterized in that the 
haemocyanin polypeptide is glycosylated. 

32. Pharmaceutical composition, comprising a nucleic 
acid molecule according to- - one of elaimo 1 - to 6 
and/or a construct comprising said nucleic acid 
molecule acco rdi n g to one of claims — 7 to 12 and 
physiologically tolerated additives, wherein said 
nucleic acid molec ule comprises a nucleic acid 
sequence which codes for a haemocyanin, a haemocyanin 
domain or a functional fragment ther eof with the 
immun ological properties of at least one domain of a 
haemocyanin, the nucleic acid sequence being selected 
from: 

(b) nucleic acid sequences which are select ed from 
the group consisting of the DNA sequences shown 
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below or the corresponding RNA sequences or which 
contain these: 



SEQ ID NO:l (HtHl domain a + signal peptide), 
SEQ ID NO: 2 (HtHl domain b) , 
SEQ ID NO:3 (HtHl domain c) , 



SEQ ID NO: 4 (Ht Hl domain d) , 
SEQ ID NO: 5 (HtHl domain e) , 
SEQ ID NO:6 (HtHl domain f ) , 
SEQ ID NO: 7 (HtHl domain g) , 
SEQ ID NO: 8 (HtHl domain h) , 
SEQ ID NO: 9 (par tial HtH2 domain b) , 



SEQ 


ID 


NO: 


10 


(HtH2 domain c) , 




SEQ 


ID 


NO: 


11 


(HtH2 domain d) , 




SEQ 


ID 


NO: 


12 


(HtH2 domain e) , 




SEQ 


ID 
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13 
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SEQ 


ID 
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14 


(HtH2 domain g) , 




SEQ 


ID 


NO: 


15 
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SEQ 


ID 


NO: 
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(partial KLH1 domain 


b) , 


SEQ 


ID 


NO: 


17 


(KLH1 domain c) , 




SEQ 


ID 


NO: 


18 


(KLH1 domain d) , 




SEQ 


ID 


NO: 


19 


(partial KLH1 domain 


e) , 


SEQ 


ID 


NO: 


20 


(KLH2 domain b) , 




SEQ 


ID 


NO: 


21 


(KLH2 domain c) , 




SEQ 


ID 


NO: 


22 


(partial KLH2 domain 


d) , 


SEQ 


ID 


NO: 


23 


(KLH2 domain g) , 




SEQ 


ID 


NO: 


24 


(partial KLH2 domain 


h) , 


SEQ 


ID 


NO: 


49 


(HtHl domain a' + signal 


SEQ 


ID 


NO: 


50 


(partial HtH2 domain 


a) , 


SEQ 


ID 


NO: 


51 


(HtH2 domain b ' ) , 




SEQ 


ID 


NO: 


52 


(HtH2 domain d 1 ) , 
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SEQ ID NO:101 (KLH1 domain g"), 

SEQ ID NO:102 (KLH2 domain b"), 

SEQ ID NQ:103 (KLH2 domain c"), 

SEQ ID NO:104 (KLH2 domain d"), 

SEQ ID NQ:105 (KLH2 domain e"), 

SEQ ID NO:106 (KLH2 domain f"), 

SEQ ID N O:107 (KLH2 dom ain g»), 

SEQ ID NO:108 (partial KLH2 domain h 1! ); 

(b) nucleic acid sequences which hybridize with the 
counter- strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological properties of at least one 
domain o f a haemocyanin; 

(c) nucl eic acid sequenc es which on the basis of the 
genetic code are degenerate to the DNA sequences 
defined under (a) and (b) and code for a 
polypeptide which has the immunological properties 
of a t least one dom ain of a haemocyanin; 

(d) nucleic acid sequences which hybridize with one 
of the nucleic acid sequence s described under (a) 
to (c) and the counter- strand of which codes for a 
polypeptide whi ch has the immunological proper ties 
of at least one domain of a haemoc yanin; 

(e) nucleic acid sequences whi ch are at least 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 



Preliminary Amendment -33- 
showing changes for 

§ 371 Patent Application of PCT/EP00/02410 

Markl, et al . 

filed September 17, 2001 

(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) an d coding 
for a polypeptide which has the immunological 
properties of at least one domain of haemocyaniri; 
and 

(g) combinations of several of the DNA sequences 
described under (a ) to (f ) . 

33 . Pharmaceutical composition according to claim 
32, characterized in that it is used for gene therapy 
treatment of tumours. 

34. Pharmaceutical composition, comprising a 
haemocyanin polypeptide according to o ne of claime 2 0 
to 31 and physiologically tolerated additives^ 

wherei n said haemo cyanin polypeptide comprises an 
amino acid sequence which i s coded by one or more of 
the nu cl eic acid m olecule comprising a nucleic acid 
sequence which codes for a haemocyanin, a haemocyanin 
domain or a f unctional fragment th ereof with the 
immunological properties of at least one domain of a 
haemocyanin, the nucleic acid sequ ence being selected 
from: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain these: 
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SEQ ID N0;1 (HtHl domain a + signal peptide), 

SEQ ID NO: 2 (HtHl domain b) , 

SEQ ID NO:3 (HtHl domain c) , 

SEQ ID NO: 4 (HtHl dom ain d) , 

SEQ ID NQ:5 (HtHl domain e) , 

SEQ ID NQ:6 (HtHl domain f ) , 

SEQ ID NO: 7 (HtHl do main g) , 

SEQ ID NO: 8 (HtHl domain h) , 

SEQ ID NQ:9 (partial HtH2 domain b) , 

SEQ ID NO : 1 Q (HtH2 domain c) , 

SEQ ID NO: 11 (HtH2 domain d) , 

SEQ ID NO: 12 (HtH2 domain e) , 

SEQ ID NO:13 (HtH2 domain f ) , 

SEQ ID NQ:14 (HtH2 domain g) , 

SEQ ID NO: 15 (HtH2 d omain h) , 

SEQ ID NO: 16 (partial KLH1 domain b) , 

SEQ ID NO:17 (KLH1 domain c) , 

SEQ ID NQ:18 (KLH1 domain d) , 

SEQ ID NO:19 (partial KLH1 domain e) , 

SEQ ID NO:20 (KLH2 domain b) , 

SEQ ID NO:21 (KLH2 domain c) , 

SEQ ID NO: 22 (parti al KLH2 domain d) , 

SEQ ID NQ:23 (KLH2 domain g) , 

SEQ ID NO:24 (partial KLH2 domain h) , 

SEQ ID NO:49 (HtHl domain a r + signal peptide), 

SEQ ID NO: 50 (partial HtH2 domain a), 

SEQ ID NO:51 (HtH2 domain b f ), 

SEQ ID NO: 52 (HtH2 domain d r ), 

SEQ ID NO: 53 (HtH2 domain e') r 

SEQ ID NO:54 (KLH1 domain e f ), 

SEQ ID NO: 55 (KLH1 domain f ) , 
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SEQ ID NO: 104 (KLH2 domain d"), 

SEQ ID NQ:105 (KLH2 d omain e"), 

SEQ ID NO:10 6 (K LH2 domain f"), 

SEQ ID N0:1Q7 (KLH2 domain g"), 

SEQ ID MO;108 (parti al KLH 2 domain h"); 

(b) nucleic acid sequences which hybridize with the 
counter- strand of a nucleic acid sequence 
according to (a ) and code for a polypeptide which 
has the immunological properties of at least one 
domain of a haemocyanin; 

(c) nucleic acid sequences which on the basis of the 
genetic code are dege n erated to the DNA sequences 
defined under (a) and (b) and cod e for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequen c es which hybridize with one 
of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of which codes for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, deletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 



t 
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for a polypeptide which has the immunological 
properties of at least one domain of haemocyanin; 
and 

(g) combinations of several of the DNA sequences 
described under (a) to (f ) . 

35. Pharmaceutical composition according to claim 
34, characterized in that it is used as an 
antiparasitic composition, antivirus composition or 
as an antitumour composition. 

36. Pharmaceutical composition according to claim 
34, characterized in that it is used for treatment of 
one of the following diseases: ^schistosomiasis , high 
blood pressure, surface bladder carcinomas, 
epithelial carcinomas, ovarian carcinoma, mammary 
carcinoma, bronchial carcinoma and colorectal 
carcinoma . 

37. Pharmaceutical composition according to claim 
34, characterized in that it is used as a vaccine. 

38. Pharmaceutical composition according to claim 
34, characterized in that it is used for prevention 
of cocaine abuse . 



39. Use of a haemocyanin polypeptide according t o 
one of claims 2 0 to 3 1 as a carrier substance for 
medicaments , wherein said haemo cyanin polypeptide 



comprises an amino acid sequence which is co ded by 
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one or more of the nucleic acid molecule comprising a 
nucleic acid sequence which codes for a haemocyanin, 
a haemocyanin domain or a functional fragment thereof 
with the immunological properties of at least one 
domain of a haemocyanin, the nucleic acid sequence 
being selected from: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain t hese: 

SEQ ID NO:l (HtHl domain a + sign al peptide), 
SEQ ID NO: 2 (HtHl domain b) , 
SEQ ID N0:3 (HtHl domain c) , 
SEQ ID NO: 4 (HtHl domain d) , 
SEQ ID NO:5 ( HtHl domain e) , 
SEQ ID NO:6 (HtHl domain f ) , 
SEQ ID NO: 7 (HtHl do main g) , 
S EQ ID NO: 8 (HtHl domain h) , 
SEQ ID NO: 9 (partial HtH2 d omain b) , 
SEQ ID NO:10 (HtH2 domain c) , 
SEQ ID NO: 11 (HtH2 domain d) , 
SEQ ID NO:12 (Ht H2 domain e) , 
SEQ ID NO:13 (HtH2 domain f ) , 
SEQ ID NO: 14 (HtH2 domain g) , 
SEQ ID NO: 15 (HtH2 domain h) , 
SEQ ID NO: 16 (partial KLH 1 domain b) , 
SEQ ID NO: 17 (KLH1 d omain c) , 
SEQ ID NO: 18 (KLH1 domain d) , 
SEQ ID NO: 19 (partial KLH1 domain e) , 
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SEQ ID NO: 92 (HtH2 domain e"), 

SEQ ID NO:93 (HtH2 domain f"), 

SEQ ID NO: 94 (HtH2 domain g"), 

SEQ ID NO: 95 (HtH2 domain h"), 

SEQ ID NO: 96 (partial KLH1 domain b"), 

SEQ ID NO:97 (KLH1 domain c"), 

SEQ ID NO: 98 (KLH1 domain d"), 

SEQ ID NQ:99 (KLH1 do main e"), 

SEQ ID NO:100 (KLH1 d omain f"), 

SEQ ID NO;101 (KLH1 domain g»), 

SEQ ID NO:102 (KLH2 domain b"), 

SEQ ID NO:103 (KLH2 domain c"), 

SEQ ID MO:104 (KLH2 domain d"), 

SEQ ID NQ:1Q 5 (KLH2 domain e») f 

SEQ ID NQ:106 (KLH2 domain f»), 

SEQ ID NO: 10 7 (KLH2 domain g"), 

SEQ ID NO:108 (partial KLH2 domain h"); 

(b) n ucleic acid sequences which hybridize with the 
counter- strand of a nucleic a ci d se quence 
according to (a) and code for a polypeptide which 
has the immunological prop erties of at least one 
domain of a haemocyanin; 

(c) nuclei c acid sequences which on the basis of the 
genetic code are degenerate d to the DNA sequences 
defined u nder (a) and (b) and code for a 
polypeptide which has the immuno logical properties 
of at leas t one domai n of a haemocyanin; 

(d) nucleic acid sequences which hybridize with one 
of the nucleic acid s equen ces described under (a) 
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to (c) and the counter- strand of which codes for a 
polypeptide which has the immu nolog ical properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequences which ar e at least 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, deletions; 
insertion s or inversion s with re spect to th e 
sequences described under (a) to (d) and coding 
for a polypeptide which has the immunological 
properties of at least one domain of haemocyanin; 
and 

(g) c ombinations of several of the DNA sequences 
described under (a) to (f ) . 

40. Liposome, comprising a nucleic acid molecule 

accord ing to o ne of claim s 1 t o 6, a construct 
co mprisin g said nu cleic acid mo lecule accord i n g to on e 
of clai ms 7 to 1 2 and/or a haemocyanin polypeptide 
encoded by said nucleic acid moleculeaccord ing to one 
of cl aims 20 to 31 , wher ein said nucl eic acid 
molecule comprises a nucl eic a cid sequence which 
codes for a haemoc yanin, a ha emocyanin domain or a 
f unctional fragment thereof with the immunolog ical 
properties of at least one domain of a haemocyanin, 
the nucleic acid sequence being selected from: 
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(b) nucleic acid sequences which are select ed from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain these: 



SEQ ID NQ:1 (HtHl domain a + signal peptide), 

SEQ ID NO: 2 (HtHl domain b) , 

SEQ ID NO:3 (HtHl domain c) , 

SEQ ID NO: 4 (HtHl domain d) , 



SEQ ID NO:5 (Ht Hl domain e) , 
SEQ ID NO: 6 (HtHl domain f ) , 
SEQ ID NO: 7 (H tHl domain g) , 
SEQ ID NO: 8 (HtHl domain h) , 
SEQ ID NQ:9 (partial HtH2 domain b) , 
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SEQ ID NO: 51 



SEQ ID NO: 52 



SEQ ID NO: 53 



SEQ ID NO: 54 



SEQ ID NO: 55 



SEQ ID NO: 56 



SEQ ID NO: 57 



SEQ ID NO: 58 



SEQ ID NO: 59 



SEQ ID NO: 60 



SEQ ID NO: 61 



SEQ ID NO: 62 



SEQ ID NO: 80 
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(b) nucleic acid sequences which hybridize with the 
counter- strand of a nuclei c acid sequence 
according to (a) and code for a polypeptide which 
has the immunological propertie s of at least one 
domain of a haemocyanin; 

(c) nucleic acid sequences wh ich on the basis of the 
genetic code are degenerate to the DNA sequences 
defined under (a) an d (b) and code for a 
polypeptide which has the immunological properties 
o f at least one domai n of a haemoc ya nin; 

(d) n ucleic acid sequences which hybridize with one 
of the nucleic acid se quences described under (a) 
to (c) and the counter- strand of which codes for a 
polypeptide which has the immunological properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to one of the nucleic acid sequences 



described under (a) ; 
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(f) variants of the sequences described under (a) to 
(d) , the variants containi ng a dditions, del etions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 
for a polypeptide which has the immunol ogical 
pr operties of at least one doma in of haemocyanin; 
and 

(g) combinations of several of the DNA sequences 
descri bed under (a) to (f) . 

41. Liposome according to claim 40, characterized in 

that the liposome furthermore comprises cell 
recognition molecules. 

42. Antibodies, obtainable by immunization of a test 
animal with a thc recombinant haemocyanin polypeptide 

comprising an amino acid sequence which is coded by 
one or mor e of the nucleic acid m olec ule compr isin g a 
nucleic acid sequence which codes for a haemocyanin, 
a haemocyanin domain or a functional fragment thereof 
with the immunological properties of at least one 
domain of a haemocyanin, the nucleic acid sequence 
being selected from: 

(b) nuclei c acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain these: 
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SEQ ID NO:104 (KLH2 domain d"), 

SEQ ID NO:105 (KLH2 domain e"), 

SEQ ID NQ:106 (KLH2 domain f") f 

SEQ ID NO:10 7 (KLH2 domain g"), 

SEQ ID NO: 10 8 (partial KLH2 domain h"); 

(b) nucleic acid sequences which hybridize with the 
counter- strand of a nuc leic a cid sequence 
according to (a) and code for a polypeptide which 
has th e immunological properties of at least one 
domain of a hae mocyanin; 

(c) nu cleic acid sequences which on t he basis of the 
genetic code are degenerated to the DNA sequences 
defined u nder (a) and (b) and code for a 
polypeptide whic h h as the immunolog ic al properties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequenc es wh ich hybridize with one 
of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of which co des for a 
polypeptide which has the immunological properties 
of at least one doma in of a haemocyanin; 

(e) nucleic acid sequences which are at least 60% 
homologous to one of the nucleic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants containing additions, d eletions, 
insertions or inversions with respect to the 
sequences described under (a) to (d) and coding 
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for a polypeptide which has the immunological 
properties of at least one domain of haem ocyanin; 
and 

(g) combinations of several of the DNA sequences 
described under (a) to (f) aeeording t o one of claim s 
2- 0 to -3-1. 

43. Screening method for identification of tumour- 
specific DNA in a cell, comprising: 

A.a-f bringing cell DNA and/or cell protein into 
contact with a probe comprising atfee nucleic acid 
moleculeoe qu e n ae accordi ng t o one o f claims — 1 to 6 
and/or the antibody obtaina ble b y immunization of a 
test animal with a recombina nt haemocyanin 
polype ptide comprising an amino acid se quence which 
is coded by one or more of said nucleic acid 
mo lecules, wherein said n ucleic a cid molecule 
comprises a nucleic acid sequence whi ch code s for a 
haemocyanin, a haem ocyani n domain or a funct ional 
frag ment thereof with t he immuno l ogical properties o f 
at least one domain of a haemocyanin, the nucleic 
acid sequence being selecte d from: 

(b) nucleic acid sequences which are selected from 
the group consisting of the DNA sequences shown 
below or the corresponding RNA sequences or which 
contain t hese: 

SEQ ID NO:l (HtHl domain a + signa l pepti de), 
SEQ ID NO: 2 ( HtHl domain b) , 
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SEQ ID NO: 3 (HtHl do main c) , 

SEQ ID NO: 4 (HtHl domain d) , 

SEQ ID NO: 5 (HtHl do main e) , 
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SEQ ID N0:1Q6 (KLH2 d omain f"), 
SEQ ID NO:10 7 (KLH2 domain g"), 
SEQ ID NO: 108 (partial KLH2 domain h»); 

(b) n ucleic acid seque nces which hybridize with the 
counter-strand of a nucleic acid sequence 
according to (a) and code for a polypeptide which 
has the immunological properties of at least one 
domain of a haemocyanin; 

(c) nucleic acid sequences which on the basis of the 
genetic code are degenerated to t he DNA sequences 
defined under (a) and (b) and code for a 
pol ypeptide which has the i mmunological properties 
of at least one domain of a haemocyanin; 

(d) nucleic acid sequences which hybridiz e with one 
of the nucleic acid sequences described under (a) 
to (c) and the counter- strand of which codes for a 
polype ptide which has the immunolog ical properties 
of at least one domain of a haemocyanin; 

(e) nucleic acid sequen ces w hich are at least 60% 
homologous to on e of the nuc leic acid sequences 
described under (a) ; 

(f) variants of the sequences described under (a) to 
(d) , the variants con taini ng additions, deletions, 
insertions or inversions with respect to the 
sequences descri bed under (a) to ( d) and coding 
for a polypeptide wh i ch has the immunologica l 
properties of at least one domain of haemocyanin; 
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and 

(g) combinations of several of the DNA sequences 

descri bed under (a) to (f) accord ing- t o claim 42 and 
B . h) — detecting the specific binding. 

44 . Screening method according to claim 
43, characterized in that the tumour to be detected 
is a bladder carcinoma, epithelial carcinoma, ovarian 
carcinoma, mammary carcinoma, bronchial carcinoma or 
colorectal carcinoma . 



